We study the lepton flavor violating H + → W + l − i l + j and the lepton flavor conserving
Introduction
The charged Higgs boson carries a distinctive signature of the Higgs sector in the models beyond the standard model (SM), such as two Higgs doublet model (2HDM), minimal extension of the standard model (MSSM). Therefore, its discovery will be an evidence of multi doublet structure of the Higgs sector. In the literature, the charged Higgs decays have been widely studied. The charged Higgs boson decay into tau and neutrino has been analyzed in [1] and in [2] , it was shown that the dominate decay modes of the charged Higgs boson were H + → τ + ν and H + → tb.
However, the other candidate for the large branching ratio BR is the process
and it has been examined in [3, 4] . The analysis in [3] was related to the H + → W + h 0 decay, in the framework of the 2HDM, including loop corrections and ∼ 40% enhancement in the BR has been obtained, compared to the tree level result. In [4] , the chances of detecting charged
Higgs boson of the MSSM at Large Hadron Colliders (LHC), in the W + h 0 mode, has been studied and it was concluded that the charged Higgs boson signal overcomes the background for optimum tanβ values, between 2 and 3. In [5] the above decay has been studied in the MSSM and the electroweak (EW )corrections have been obtained. It was observed that, for the low tanβ, these corrections caused an enhancement at the order of 20%.
LFV interactions are interesting, since they do not exist in the SM and give strong signal about the new physics beyond. Such decays have reached great interest at present and the experimental search has been improved. H 0 → τ µ decay is an example for LFV decays and it has been studied in [6] . In this work, a large BR, at the order of the magnitude of 0.1 − 0.01 has been estimated in the 2HDM.
Our work is devoted to the study of the LFV 
where i, j are family indices of leptons, L and R denote chiral projections L(R) = 1/2(1∓γ 5 ), φ i for i = 1, 2, are the two scalar doublets, l iL and E jR are lepton doublets and singlets respectively.
On the other hand the H + → W + transition is possible with the help of the scalar bosons, the SM Higgs boson H 0 and CP even (odd) new particle h 0 (A 0 ). The part of the lagrangian which is responsible with these transitions is the so called kinetic term
Here φ 1 and φ 2 are chosen as
where only φ 1 has a vacuum expectation value;
By considering the gauge and CP invariant Higgs potential which spontaneously breaks SU(2)× U(1) down to U(1) as: Fig.1 ). Now, we consider the lepton flavor changing process 
where
and
with the transfer momentum square k 2 . Γ S is the total decay width of S boson, for S = h 0 A 0 .
In eq. (6) the factors A, A ′ , B, B ′ are the functions of the Yukawa couplings;
Finally, the decay width Γ is obtained in the H ± boson rest frame using the well known
where p (p i , i=1,2,3) is four momentum vector of H + boson, (W + boson, incoming l j , outgoing l i leptons).
Discussion
This section is devoted of the analysis of the charged Higgs decays
play the main role in the leptonic part of the LFV H
process. These couplings are free parameters of the model used and they should be restricted by respecting the related experimental measurements. The upper limit of the coupling ξ E N,τ µ has been predicted as ∼ 0.15, by using experimental result of anomalous magnetic moment of muon in [7] . However, the strength of the coupling ξ 
where G F = 1.6637 × 10 −5 (GeV −2 ) is the fermi constant. In our numerical calculations, we take m W = 80 GeV .
In Fig. 2 , we presentξ E N,τ µ dependence of the decay width Γ for the decay 
Finally, we consider the couplingξ
and study the sin θ l i l j dependence of the decay width. We observe that the decay width is not sensitive to the complexity of the couplingξ
At this stage we would like to summarize our results:
• We predict the decay width Γ( • We observe that the decay width Γ(
strongly sensitive to the charged Higgs mass, m H ± .
• We observe that the decay width Γ(
is not sensitive to the possible complexity of the Yukawa coupling. 
